This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



05/0,1/01 TUE 13:29 FAX 604 684 726A 



PD I -LEGAL 




DEPARTMENT OF TRADE AND INDUSTRY i l 
DEPARTMENT VAN HANDELEN N^WERHEID 1 



no. ssmii 



(Hieipnder idie Patenthouei" gehoemjj 



S^SK™'SL , ^hi rart H < ? f * p f te n« *" resped of an invention described and dirt 
wnsooK by my gedoen het om die verier** van V. patent ten opsigte van niritvinding la? 



REPUBLIC OF SOUTH AFRICA 



LETTERS PATENT 

(PATENTS ACT, 1978) 




REPUBUEKVA 




the complete specification 
tryf is en waarop aanspraak 



Form P. 2; f ]| 

afekrif aangeheg is tesanW met die betrokke Vbrm P. 2; : 



->9 by reason of the invention. 

en voordeel wat uit die oitvinding voortspnjit. verkry en geniet. 



■i 



.1 



day of 
....dag van. 



December 



nineteen hundred and 
eenduisend negehonderd „Ji?L. 



t NINETY NINE 



05/01/01 TUE 13:30 FAX 604 684 7261 



-J 




ANDERSON, Llewi*Jlan;GIBSON, John Allen 



PRIORITY CLAIMED 



ItB. Use International 
abbreviation for country 
(See Schedule 4) 



COUNTRY 



33 



ZA 
ZA 



TITLE OF INVENTION | 

MINING MACHINE 



NUMBER 



31 



98/3086 
98/8715 



ADDRESS OFAPPUCANT(S)/f^TENTEE(S) 



kTENTEE(S)| 

rSErReitton, 1 



DAT^' 



32 



^14 April 1998 
*23 September! 998 



-I 



Wh Place 3E, Beiiul n, WA 9805&, United States of America * $ 
4840 NE 40 ST, Seattle, WA 98105, United States of America j £ 



ADDRESS FOR SERVICE 



74 



JOHN & KERNICK. Waterfall Park, Midrand 



PATENT OF ADDITION NO. 



J&KREF: 



P 13637 2A 



05/01/01 TUE 13:30 FAX 604 884_72««1_ 

______ ' y **V" S WP reC^TCATlONS. etc. 




05/01/01 TUE 13:30 FAX 604 684 72*\ 



PD I -LEGAL 



@008? 

III 



FORM P7 




HEPUBUC OF SOUTH AFRICA 
PATENTS ACT, 1978 



COMPLETE SPECIFICATION 

{S0«ion30(1)-BC0ul8t!on28) 



JOHN & KERNICK 

POBox35U 
HALFWAY HOUSE 
1665 



21 I 01 I Official Application No 

992714 



51 



tntemetionaj pasirfication 
E21C 



Lodging Date 
14th April 1999 



47rtii| J & K Reference 



f ;\MP 13637 ZA 

i r.l 



71 



Full name(S) Of applicants) 



ANDERSON, LLEWELLAN 
GIBSON, JOHN ALLEN 



7? 



Full name (s) of Inventor (s) 

ANDERSON, Uewellan;GIBSON, John Allen 



I 



x [it 



64 



Tltis of Invention 
MINING MACHINE 




'2714 



2- 



"MINING MACHINE" 



FIELD OF THE INVENTION 



This invention relates to a mining machine for mining !'bre /from narrow reefs 
without the use of explosives. ^| 



BACKGROUND TO THE INVENTION 



II 

■1* 



The hazards of underground mining and particularly hard rock mining at deep 



levels are well known. The costs of such mining operations !are also very high, 
not the least because of the quantity of rock that is mined usinij the conventional 
labour intensive drilling and blasting techniques. The selectivity of ore from 
waste rock where gold and platinum is mined is poor using such mining 
techniques resulting in treatment of large quantities of rock bearing no values. 



These difficulties have been addressed in many ways over a Jong period without 
any really successful mechanised non-explosive stoping having been achieved. ? 



OBJECT OF THE INVENTION 



It is the object of this invention to provide a mining machine which can be used 



effectively in hard rock mining conditions. 



ft 
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SUMMARY QF THE INVENTION 



According to this invention ^there is provided a mining jn 
cutter head supported on the end of a boom rotatablyjnoL 
on an anchorable support itself connected to a further ri 
including hydraulic means for rotating the boom arounc 
and for extending the cutter head relative to at least one! H tl 
and the anchorable support there being further means 
the boom. 



Further features of this invention provide for the anchors 
hydraulic actuators with the releasable anchor provide! by 
actuators spaced apart laterally with respect to the roiltab 
boom and for the rotatable mounting to be carried on a fupp 
from the jreleasable anchor. 



^hine comprising g 
[ed at its other end 
asable anchor and 
anchorable support 
releasable anchor 
rarately anchoring 



[b be provided by 
pair of hydraulic 
mounting for the 

!rt beam extending 



Still further features of this invention provide for the boonior the support beam or 
both to be extensible to extend the cutter head away from theleleasable anchor, 
for the rotation of the boom to be effected by at least one further hydraulic 
actuator extending between the releasable anchor and the boom and for there to 
be at least one clevis projecting from the boom connectable to the further 
hydraulic actuator. 



i 



Yet further features of this invention provide for there to be a pair of booms 
angularly spaced apart extending from and rotatable irouffd the anchorable 



support, jor each boom carrying a separate cutter head, and 
normal to each other and. individually extensible. f 



i 

18 



the booms to be 



The invention also provides for the cutters to be rolling type kerf cutters, for the 
cutter heads to. be shaped to give a predetermined shape to t|e excavation and 
for the cutters to be mounted in the cutter head in a manner providing support for 
the cutters against movement of the cutter head in opposite directions. 

.1 it . 

Still further features of this invention provide for a lashing 'plough to be provided, 
on each side of each cutter head. The invention provides further a cutter head 
for a mining machine as defined. 
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BBIEF DESCRIPTION OP THE DRAWlNgS 

These and other features of this invention will bed j&i 
following description of preferred embodiments thereof j jheffi-eference is made 
to the accompanying diagrammatic drawings showing inj f; 



Fig 1 an oblique view of mining machine; 

Fig 2 , a plan view on a reduced scale; 

Fig 3 an oblique view of a machine having a pair of] 

Fig 4 a similar view to Fig 3 with an extensible beai 

Figs 5-8 ;: are modified versions of the embodiments illiltra 



DETAILED DESCRIPTIO N WITH REFERENCE TO TH JpWl 



ipparent from the 



sible booms; 



I in Figs 1 to 4. 



ZING 



»a cutter head (1) 



As iNustrated in Figs 1 and 2 the mining machine consils' 
fitted withrolling type kerf cutters (2). The head (i) is fittld tlfhe forward end of 
a swinging boom structure (3). The rear end of the booln (3|is rotatable about 
an anchorable support formed by a vertically arranged hydraflfic actuator with its 
axis at right angles to the length of the boom (3). The boom (3) will be mounted 
on the cylinder of the actuator* (4) which will have a hanging wall engaging head 
(5) and a footwall engaging foot (6). * w 



: ' ■ . i: 3 

. : w 

A further vertical hydraulic actuator (7) is provided at the front end of the boom so 
that this end may also be anchored between the hanging and fobtwalls. 

Extending from the actuator (4) in a generally opposite direction to the boom (3) 
is a telescopic support beam (8) controlled by further hydraulic actuators (9). 
The beam ;(9) and actuators (9) are carried at their ends remoteffrom the actuator } 
(4) by a further pair of vertically operable hydraulic actuators (10). The; 



actuators (10) are spaced apart on opposite sides of ttje e 
beam (8).=. ; 



of the support 



Boom (3) rotating actuators (11) extend from a frame on }he support beam (8) 
and actuators (10). There is one actuator (11) extending alon jfeach side of the 
support beam (8) only one of v^hich is operably connected to the boom (3) at a 
time. The connection of the actuators (11) to the boom: (3)11 by means of a 
releasable .connection to a clevis indicated at (12). Referring % Rg 2 it will be 
seen that pivotable clevises are provided one on each side of the boom. Each 
devis is connected to one of the actuators (11). To bring a clevis (12) and 
associated actuator (11) into operative effect to rotate the boom (3) in either left 



©on'f 



. f 
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hand or right hand direction, a releasable link (14) is fjbnr 
appropriate clevis (12) and the boom (3). 

s 

It will .be seen from Fig 1 of the drawings that the si 
actuators (9)iare provided in pairs one pair on each sidj 
actuators of each pair one above the other. 



Hinged lashing ploughs (13) are (provided one on each sidl of. is cutter head (1) 

lij 

In use the machine is set up in a;drive at a stope face witHfihej ixis of the support 



beam (8) set up along the desired direction of cut andlvifl 



rotating actuators (11) secured to a linked clevis (12). Thff at| ator is set so that 
the rolling cutters (2) can be forced into the stope rockfeod^long 'an arcuate 
path around the end of the boom' (3). WlW 



:ted between the 



beam extending 
le beam with the 



one of the boom 



To enable this to be done the anchoring hydraulic actuator (4jfat the rear of the 
boom (3) and^the actuators (10) at the end of the support .'bearti (8) are extended 



to anchor between the hanging and footwalls of the stope. 



After the rolling cutters have completed their arcuate cut the support beam (8) is 
extended by means of the hydraulic actuators (9) with the actuator (4) at the end 
of the boom (3) released, When'the support beam (8) has been extended to the 
required depth of the next cut, the support beam is re-anchored and the arcuate 
cutting operation repeated using the boom rotating actuator (1 || 

This operation is repeated until the support beam (8) is fully, extended. The 
beam (8) is then retracted by keeping the actuator (4) acfchored while the 



actuators (10) are released and the beam extending actuators (9) retracted to 
move the actuators (10) to a new anchoring position. 



In this manner the machine is made to penetrate into the stope face to the next 
drive in the mine working. 



S: ■ 



When this extent of mining is reached, the machine is turned by sequentially 
actuating the boom actuator (7), the pivot actuator (4) -and^the rear support 
actuators (10). In this way the machine advance axis is turned through ninety 
degrees. This manoeuvre can be done within the width of the cut made by 
rotating the cutters around the pivot actuator (4). 
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The machine is then advanced perpendicular to the previoul -mHig direction by 
the cutting action above described. When the machine | Hi Lced into the 
rock sufficiently* to provide enough space, it is again tuj wi through ninety 
degrees. ------ 

direction. 



The axis of advance is now at 160 degrees ?b!jflg initial mining 
To enable cutting to be carried out along a fjiitfi] S the opposite 
direction to the initial cut, the link (=14) is released from thefirsl slevis (12) and 

lite side. This 



positioned between the other clevis (12) and boom (3) on th 
allows the boonj (3) swing arc to be mirrored about the adf sSrf 
allowing left hand or right hand boom arc swings. The|m|l 



repeated until the machine has moved back along the full 
length. 



r axis, thereby 
; . J jig process is 
jxt ffl [ of the stope 



The removal of cuttings from the face of the cut is perforn [ejtfji y the hinged 
lashing plows (13) attached to the cutter head (2). These plc&si b) are hinged 
in such a way as to ensure that cleaning is always done to tie of in side of the 
cut where conventional mine cleaning operations take over. Whelinging action 
can be altered to accommodate either left hand or right hand boonrirc swings. 

Steering of the machine is parried out' by extending and retracting tie appropriate 
rear support actuators (1p) to maintain the desired line and gr|de. Vertical 
steering of the machine |s accomplished' by extending or retracting the rear 
actuators (10) together. The machine pivots about the support fobt (6) and the 



boom swing arc is raised 



or lowered. The boom swing arp plajhe is tilted in 



either a clockwise or counterclockwise direction by differentially extending and 
retracting the rear actuator^ (10). Lateral steering is accomplished!^ anchoring 
the boom (3) with, the boom actuators (7) then releasing the rear jfctuators (10) 
and extending or retracting the boom swing actuators (11). Tfiis causes the line 
of machine advance to be i Itered in the horizontal plane. I 'ft 

Figs 3 and 4 of the drawings illustrate a machine which is basically similar in 

operation to that shown in Fig 2 and 3. I 

I 

» & 
The machine (21 )'< consists of a beam (22) anchorable at each-Jend. The 
operatively rear end of j the beam (22) has a pair of actuators (23) and (24) 
operable independently to anchor the rear end of the beam* in varying 
orientations. This directs the beam as described above. ,4 
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The front end of the oeam (22) is supported on a third actufto^j \s) which also 
form the pivot support for a pair of booms (26) and (27) moufecJ;] Lfixed angular 
inclination to each other to pivot in unison about the axis of thefacjji ator (25) * 

:ii 

The free ends of the booms (26) and (27) carry cutter headi fei [ and (29) and 
lashing ploughs/ (30). The cutting heads will be diigrj d to give a 
predetermined snape to the excavation which will be made? by % [reciprocating 
movement of the; heads along an arcuate path around the ac [uaf f (25) also as 

described above with reference to Figs 1 and 2 

i \ 

Actuators (31) and (32) extend from the rear anchors (23) ani^Ito fixed links 
(33) and (34) so that a swing movement can be imparted to I iel mer heads to 
give a cutting movemeijit in both clockwise and anti-clockwise c ret 



As the cutters operate the cut rock will be moved to the sides! hi 
the lashing ploughs (30) adjustably fitted to the cutter heads (28) a 




machine by 
(29). 



Fig 3 shows the machine with a fixed beam (22) and extensible bo|ms (26) and 
(27). This arrangement required further actuators (35) and (36) 4b anchor the 
front end of the oooms to enable the booms to be extended and retracted. 



Further actuators indicated at (37) anp* (38) will be used to effect pension and 
retraction of the bbom. 



4. 
1 



Similarly, as shown in Fig 4 the beam (22) may be extensible, further actuators, 
not shown, and conveniently located within the beam will be requifed to extend 
and retract the beam. 

• i. i 

As stated above, the machine will operate in similar manner to that described with 
reference to Figs 1 and 2 but the use of two booms enables an excfvation to be 
made into a rock face as a tunnel operation. 



It will be understood that in the construction shown in Figs 3 and 4,|he machine 
will have the cutters mounted in cutter heads in a manner which wlf support the 
cutters against operational movement of the beam in both directibnsj| . 

Refernng now to Figs^ and/7 it will be seen that the boom (3) has f been made 
extensible while the beam has been formed as a fixed unit. Further the clevis 
(12) and links (14) have been omitted and the anchoring of the piston rods of the 
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actuators (11) varied along the length of the boom (3) sf thf rotation of the 
cutter head (1) around the actuator anchor (4) can be obtairfed 



Also the actuator (7) to anchor the „end of the boom (3) adjacent 



been dispensed with and a pair ol, smaller anchoring actulbSi provided are on 
each end of the head (1). i * 



he head (1) has 



ir way to that in 



Figs 7 and 8 show the machine of Figs 3 and 4 modified in afsimi 
which Figs 5 and 6 have been modified with respect to the (Jnsftction shown in 
Fig 1 and 2. The booms (3) have been made extensible Ind jlch cutter head 
(1) anchorable by means of * actuators (27) on the ends ffijijl cutter heads. 



Clevises (12) and links (14) have again been omitted and itatifn of the heads 
obtained by the different location of the ends of the actuatorslilM 

I .! 

It will be appreciated that the mining machine can be varied if M£h ways without 
departing from the scone of the invention. The kind and exactfocation of the 



actuators relative to eacr 
will be apparent to those 



other can be varied^to mention one exairiple and others 
skilled in the art. jj 



In all the embodiments 
be extensible. 



c escribed if desired, both the booms and "the beam may 
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CLAIMS: 



A mining machine comprising a cutter head supported 
boom rotatably mounted at Its other end on an anchobbli 
connected to a further releasable anchor and including fi ; dr$ 
rotating the boom around the anchorable support and for 
cutter head relative to at least one of the releasabl & art] 
anchorable support there being further means for separaely | hchoring the 
boom. 

A mining machine as claimed in.;|claim 1 in which the ancjibrqgare hydraulic 
actuators. ■ * 



3. A mining machine as claimed in claim 1 or 2 in which the 



has a pair of hydraulic actuators spaced apart laterally v ith r 

■» ' 

rotatable mounting for the boom. 



he end of a 
support itself 
ic means for 
Extending the 
or and the 



ele] 



sable anchor 
spect to the 



A mining machine as claimed in any one of the preceding claims in which 
the rotatable mounting is carried on a support beam extending from the 
releasable anchor. 



A mining machine as claimed in daim 4 in which the boom;:; the support 
beam or both are extensible to extend the cutter head atoay from the 

£ lit' 

releasable anchor. . :|; 



A mining machine as claimed in any one of the preceding claims in which 
the boom is rotatable by at least one further hydraulic actuator extending 
between the releasable anchor and the boom. .r 



1. A mining machine as claimed in any one of the preceding claims in which 
there are a pair of booms angularly spaced apart and extending from and 
rotatable around the anchorable support. 4 

B. A mining machine as claimed in claim 7 in which each b Jom carries a 



separate cutter head. 



9. A mining machine as claimed in claim 7 or 8 in which the booms are normal 
to each other :? > 
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10. A mining machine as claimed in any one of claims|7 ; t||9 in which the 
booms are individually extensible. 



11. A mining machine as claimed in any one of the precedin^laims in which 
there is at least one clevis projecting from each booi| cf j|nectable to the 
further hydraulic actuator. 

12. A mining. machine as claimed in any one of the prec^iri|fclaims in which 
each cutter head has a lashing plough mounted on earaj is||E thereof. 



13. A mining machine as claimed in any one of the prec 



:laims in which 



the cutters for each cutter head is a rolling type kerf cutferJji: 



14. A mining machine as claimed in any one of the prec^ih||claims in which 
the cutter heads are shaped to give a predetermined s^p^P excavation. 

15. A mining machine as claimed in any one of the preceding 'claims in which 
the cuttef heads have the !' cutters mounted to be supported against 
movement of the cutter head in opposite directions. % 

16. A cutter head for a mining machine the head being as defined in any one of 
claims 12 to 15. | 

17. A mining machine substantially as described and illustrated in any one of 
the accompanying drawings. 
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